Key indicators: single-crystal X-ray study; T = 173 K; mean (P-O) = 0.003 Å; R factor = 0.032; wR factor = 0.074; data-to-parameter ratio = 13.0. , parallel to (100). The interlayer space is occupied by K + cations, which adopt an eight-coordination to seven O atoms and one water molecule from a neighbouring iron diphosphate layer. Thus, the K + ions not only compensate the negative charge of the layer but also link the layers into a network structure. ) 
The title compound, dipotassium diaquabis(diphosphato)-triferrate(II), K 2 [Fe II 3 (P 2 O 7 ) 2 (H 2 O) 2 ], was synthesized under solvothermal conditions. The crystal structure is isotypic with its Co analogue. In the structure, there are two crystallographically distinct Fe positions; one lies on an inversion center, the other on a general position. The first Fe 2+ cation adopts a regular octahedral coordination with six O atoms, whereas the other is coordinated by five O atoms and a water molecule. The [FeO 6 ] octahedron shares its trans-edges with an adjacent [FeO 5 , parallel to (100). The interlayer space is occupied by K + cations, which adopt an eight-coordination to seven O atoms and one water molecule from a neighbouring iron diphosphate layer. Thus, the K + ions not only compensate the negative charge of the layer but also link the layers into a network structure.
Related literature
For background to iron compounds, see: Mi et al. (2004) ; Huang et al. (2012) . For related structures, see: Chippindale et al. (2003) Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2005) and ATOMS (Dowty, 2004) ; software used to prepare material for publication: SHELXL97 and WinGX (Farrugia, 1999 (Chippindale et al., 2003; Wei et al., 2010) , have been synthesized by using either solvothermal or ionothermal method.
Their magnetic and ion exchange behaviors have also been discussed. Besides, a compound with mixed cations, Na (NH 4 ) [Ni 3 (P 2 O 7 ) 2 (H 2 O) 2 ], has also been reported (Liu et al., 2004 synthesized by using iron powder as iron source and applying the weak reductive agent pyridine as solvent (Liu et al., 2012) . During our systematically investigation on iron compounds ( 2-, parallel to the (100) (see Figure 2b ). The layers stack along the a-axis direction in AAA fashion with the potassium atoms locating at the interlayer space (see Figure 2c ). The potassium ion is 8-coordinated with seven oxygens and a water molecule from the neighbouring layers with one long bond and seven relatively short bonds (see Figure 2d ). 
Experimental
The title compound has been synthesized under solvothermal condition. In a typical synthesis, 1 mmol Fe powder and 2.5 mmol KH 2 PO 4 were added into the mixed solvent of 2 mL pyridine and 2 mL 1,2-propanediol. Then, 2 mL H 3 PO 4 (85%) was dropped into the above solution to adjust pH value to 6-7. After stirred for 5 minutes, the mixture was transferred into a 15 mL Teflon-lined stainless steel autoclave which was heated at 436 K for 7 days and then was cooled down to room temperature. The final product, colourless block-like crystals, was washed with distilled water and filtrated by vacuum. The powder X-ray diffraction of the sample showed that it is isotypic to our recently reported compound
Refinement
The hydrogen atoms bonded to water (O8) were located from the difference Fourier maps and refined without applying any constraints on the distance of O-H and the displacement parameter of H atoms.
Computing details
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT (Bruker, 2001 );
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2005) and ATOMS (Dowty, 2004) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and WinGX (Farrugia, 1999) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

